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[57] ABSTRACT 
A pneumatic tire assembly apparatus and method for 
performing tire soaping, tire mounting and tire in?ating 
operations, all of which being integrated at a single 
station positioned at one location in the apparatus. A 
conveyance system transfers a wheel to a transfer pallet 
located at a marry station whereat a tire is married to 
the wheel by dropping thereonto from a chute. The 
transfer pallet is transferred to an integrated tire mount 
ing and in?ating station, whereupon the tire and the 
wheel are soaped. Next, the tire is adjusted into a prede 
termined position relative to the wheel by stuffers. 
Then, the tire is mounted to the wheel utilizing one of a 
number of preferred mounting and in?ating heads 
which cause the tire beads to slip over the upper rim of 
the wheel. Once mounted, the tire is in?ated utilizing 
the same mounting and in?ating head. The completed 
pneumatic vehicle wheel may now be transferred to 
other stations for further processing. In the preferred 
embodiment, two wheels are processed simultaneously. 

4 Claims, 5 Drawing Sheets 
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METHOD AND APPARATUS FOR INTEGRATED 
TIRE MOUNTING AND INFLATING 

OPERATIONS PERFORMED AT A SINGLE 
STATION 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

The present application is a divisional application of 
co-pending application Ser. No. 07/679,169, ?led on 1 
Mar. 26, 1991, now U.S. Pat. No. 5,094,284, which is a 
continuation application of application Ser. No. 
07/371,388, ?led on Jun. 23, 1989, which is now aban 
doned. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to contemporary tire 

mounting and in?ating stations in which a tire is 
mounted to a wheel at a ?rst station and then in?ated at 
a second station. The present invention is more particu 
larly related to a tire mounting and in?ating apparatus 
in which both processes are carried out at a single sta 
tion. 

2. Description of the Prior Art 
Vehicle assembly operations include sub-assembly 

operations for providing the required number of pneu 
matic vehicle wheels. Presently, these operations are 
performed by a plurality of work stations in which each 
detail of the operation is individually performed in se 
quence. Typically, the operations performed sequen 
tially in contemporary tire mounting facilities are as 
follows. 
A wheel is transferred to a ?rst work station whereat 

a valve stem is provided on the wheel by a valve stem 
mer apparatus. The wheel is now prepared for transfer 
to the tire mounting apparatus. 

Conventional tire mounting apparatus have dual rol 
ler conveyers, one each for tires and wheels, for taking 
the tires and wheels from a ?rst location to an entry 
point in the tire mounting apparatus. Generally, the 
attitude of both the wheel and the tire is horizontal 
during the mounting and in?ating processes. 
The wheel is transferred via a ?rst roller conveyer to 

a nest located on a pallet at an entry point of the tire 
mounting apparatus, whereat, frequently, a wheel 
soaper provides soaping of the rim of the wheel. At this 
same time a tire is transferred via a second roller con 
veyer to a tire conveyer at another entry point of the 
tire mounting apparatus located overhead the pallet, 
whereat a tire soaper provides a soaping operation on 
the bead of the tire. Generally, this operation is per 
formed via a plurality of nozzles or by a wetted roller 
which rotates around the tire. The soap provides a 
lubricant during mounting of the bead of the tire onto 
the rim of the wheel as well as a ?lm which can serve as 
a sealing agent between the rim and the bead. With 
soaping completed, the next step is “marrying” the tire 
to the wheel. This is accomplished by advancing the tire 
along the tire conveyer until a chute, or escapement, is 
encountered whereat the tire drops onto the wheel, the 
leading edge of the tire being low in relation to the rim 
of the wheel. 
The pallet is now transferred to a tire mounting sta 

tion. At the tire mounting station, “stuffers” push 
against the tread of the tire to ensure the leading edge of 
the tire is ‘nestled between the upper and lower rims of 
the wheel. Actual mounting of the tire to the wheel is 
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2 
performed conventionally by one of two methods. In 
the ?rst method, the wheel is locked in stationary posi 
tion by clamping the wheel, then a rotating arm above 
the wheel rotates about the tire causing both upper and 
lower beads of the tire to slip over the upper rim of the 
wheel. In the second method, the tire and wheel move 
past two shoes, one shoe being located on each side of 
the wheel, the shoes force the tire beads to slip over the 
wheel rims from a given starting point as the wheel 
passes thereby. 
The pallet is now transferred to a tire in?ation station. 

At the tire in?ation station the tire is in?ated on the 
wheel to a ?rst predetermined pressure. There are two 
conventional methods for carrying out this operation. 
In the ?rst method, a large diameter steel tube descends 
so as to contact the tire suf?ciently to separate the 
upper bead from the upper rim. The pallet nest for the 
tire and the wheel has a raised annular area which is air 
tight. Air under pressure is introduced into the steel 
tube causing the tire to- internally pressurize. The steel 
tube is then raised, allowing the upper bead of the tire to 
mate with the upper rim of the wheel, thereby sealing 
the tire at a second predetermined pressure which is the 
operational pressure of the pneumatic wheel. In the 
second method, a ?rst and second tube descend. The 
?rst tube descends to mate with the tire as described 
above with respect to the ?rst method. The second 
tube, located within the ?rst tube, descends to mate 
with the rim of the wheel. The space between the tubes 
is then subjected to air pressurization, and the tubes are 
then withdrawn to effect tire pressurization at the sec 
ond predetermined value. 

Conventional tire mounting devices may further in 
clude a tire and wheel matching operation, as well as a 
road simulation operation. In the tire and wheel match 
ing operation, which occurs after tire mounting and 
before tire in?ation, visual scanners are used to ascer 
tain the eccentricity of the wheel and the tire. Then 
each are relatively rotated in order to achieve a best ?t. 
In the road simulation operation, which occurs after tire 
in?ation, the wheel is placed on rollers which cause the 
tire to be rotated in a manner indicative of driving so 
that the tire beads may ?nd a ?nal seating position on 
the wheel rims. 
Examples of the aforesaid devices include the follow 

ing patents. U.S. Pat. No. 4,547,945 to Lawson, dated 
Oct. 22, 1985, discloses a tire and wheel matcher having 
a sensing mechanism and a rotating mechanism. U.S. 
Pat. No. 3,658,152 to Mueller, dated Apr. 25, I972, 
discloses a soaping apparatus incorporating a rotating 
roller for soaping the tire beads. U.S. Pat. No. 3,545,463 
to Mueller, dated Dec. 8, 1970, discloses a tire mounting 
apparatus of the second type discussed above. U.S. Pat. 
No. 2,907,379 to Tuttle, dated Oct. 6, 1959, discloses 
another tire mounting apparatus of the second type 
discussed above. U.S. Pat. No. 2,665,747 to Harrison, 
dated Ian. 12, 1954, discloses yet another tire mounting 
apparatus of the second type discussed above. U.S. Pat. 
No. 2,470,0534 to Thomas, dated May 17, 1949, dis 
closes a tire mounting device of the ?rst type discussed 
above. Great Britain Patent No. 2,085,818 to Goiseau, 
published May 2, 1984, discloses an automatic machine 
that ?ts a tire onto a wheel, where the wheel rim height 
is maintained at a predetermined value with respect to 
its conveyer apparatus. U.S. Pat. No. 3,978,903 to Muel 
ler et a1, dated Sep. 7, 1976, discloses a tire in?ator 
apparatus of the second type discussed above. U.S. Pat. 
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No. 4,183,392 to Kane, dated Jan. 15, 1980, discloses 
another tire in?ator of the second kind discussed above. 
U.S. Pat. No. 2,910,117 to Lamerson, dated Oct. 27, 
1959 discloses a tire in?ator apparatus of the ?rst type 
discussed above. U.S. Pat. No. 2,900,015 to Harrison, 
dated Aug. 18, 1959, discloses another tire in?ator of 
the ?rst kind discussed above. U.S. Pat. No. 3,461,938 to 
Mueller, dated Aug. 19, 1969, discloses a tire mounting 
and in?ating system in which the operations are per 
formed successively at different stations, the tire mount 
ing apparatus being of the second kind discussed above 
and the tire in?ation apparatus being of the second kind 
discussed above. U.S. Pat. No. 2,635,682 to Rerick et al, 
dated Apr. 21, 1953, and U.S. Pat. No. 2,488,376 to 
Clauser, dated Nov. 15, 1949, each disclose a tire and 
wheel assembly apparatus in which a locking ring is 
installed on the rim after the tire has been mounted. 

All the aforesaid tire mounting and in?ating devices 
suffer from signi?cant disadvantages. The soaping sta 
tion is located considerably upstream from the mount 
ing station resulting in the soap liquids evaporating 
before the mounting operation commences, let alone 
concludes. A considerable amount of ?oor space must 
be dedicated to separate stations for soaping, mounting 
and in?ating. Machine complexity is exacerbated by the 
need to transfer the wheel and tire from station to sta 
tion, as well as the need to provide independent machin 
ery for each of the separate operations performed at 
each station. 

Clearly, what is required is a fast, efficient, reliable 
tire soaper, mounter and in?ator apparatus that is inte 
grated at a single station. 

SUMMARY OF THE INVENTION 

The present invention is an apparatus and method for 
performing tire soaping, mounting and in?ating opera 
tions, the operations being integrated at a single station 
positioned at one location in the apparatus. 

Brie?y, the method is as follows. A conveyance sys 
tem transfers a wheel to a transfer pallet whereat a tire 
is married to the wheel by dropping thereonto from a 
chute. The transfer pallet is transferred to the integrated 
operations work station, whereupon, ?rstly, the tire and 
the wheel are soaped. Next, the tire is adjusted into a 
predetermined position relative to the wheel by stuffers. 
Then, the tire is mounted to the wheel utilizing one of a 
number of alternative mounting devices which cause 
the tire beads to slip over the upper rim of the wheel. 
Once mounted, the tire is in?ated utilizing an in?ator 
device which is integrally associated with its respective 
mounting device. The completed pneumatic vehicle 
wheel may now be transferred to other stations for 
further processing. In the preferred embodiment, two 
wheels are processed simultaneously. 

Brie?y, the apparatus is as follows. Wheel stemming 
is performed in a separate operation in a conventional 
manner. One conveyer transfers wheels.to an entry 
station of the apparatus, the wheel loader. At the wheel 
loader, the wheel rests horizontally and is transferred 
by conveyer to a nest located upon a transfer pallet. The 
transfer pallet is located at a marry station. A second 
conveyer transfers tires to another entry station of the 
apparatus which conveys the tires to a chute, or escape 
ment, located at the marry station whereat the tire is 
married to the wheel. Two wheels are preferred to be 
situate on the transfer pallet so that simultaneous opera 
tions may be performed on the 'two wheels as an aid to 
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4 
speeding the operation. The transfer pallet is then trans 
ferred to the integrated mounting and in?ating station. 

Tire mounting and in?ating at the integrated tire 
mounting and in?ating station is preferred to be accom 
plished by any of the following four systems, in which 
tire stuffers are used to adjust the position of the tire on 
the wheel prior to the actual mounting operation. 

a) Swash Plate System 
In the Swash Plate System, an air tight cylinder hav 

ing an annular rim facing the tire is used to both mount 
and in?ate the tire in successive operations. Firstly, 
soap is applied to the tire and wheel via a soaper appara 
tus, preferably through a plurality of annularly ar 
ranged nozzles. The cylinder is caused, through a 
cammed hydraulic mechanism, to orient the annular rim 
off axis with respect to a central axis, then descend 
toward the tire and rotate about the central axis. Both 
beads of the tire are thereby caused to slip over the 
upper rim of the wheel. Next the annular rim is re-ori 
ented on axis and then lowered to contact the tire at all 
locations of the sidewall. Air under pressure is intro 
duced into the cylinder in?ating the tire. The cylinder is 
thereupon withdrawn, resulting in a completed mount 
ing-in?ating operation. 

b) Pseudo Swash Plate System 

In the Pseudo Swash Plate System, a vertically mov 
able air tight cylinder having an annular rim facing the 
tire is used to in?ate the tire, while a plurality of annu 
larly spaced hydraulic cylinders connected with the 
cylinder are used, by sequential actuation, to mount the 
tire. After soaping, the hydraulic cylinders are sequen 
tially actuated so as to cause the tire to mount onto the 
wheel. Thereupon, the hydraulic cylinders are with 
drawn and the annular rim is caused to descend so as to 
contact the sidewall of the tire at all points and the tire 
is in?ated. The cylinder is thereupon withdrawn, result 
ing in a completed mounting-in?ating operation. 

c) Rocker Mounter System 
In the Rocker Mounter System, a vertically movable 

air tight cylinder having an annular rim facing the tire is 
caused to pivot in an arc, starting with the low point of 
the tire, to cause mounting of the tire after soaping has 
been performed. Next, the cylinder is lowered onto the 
tire so as to contact the sidewall at all points and the tire 
is in?ated. The cylinder is thereupon withdrawn, result 
ing in a completed mounting-in?ating operation. 

d) Rotary Mounter System 
In the Rotary Mounter System, a vertically movable 

air tight cylinder having an annular rim has connected 
internally therewith a rotary mounter. After soaping, 
the internal rotary mounter descends to contact the low 
point of the tire, then the rotary mounter is actuated to 
rotate around the tire causing the beads to slip over the 
upper rim of the wheel. Next, the rotary mounter is 
retracted and the annular rim caused to contact the 
sidewall at all locations and the tire is thereupon in 
?ated. The cylinder is thereupon withdrawn, resulting 
in a completed mounting-in?ating operation. 

After the integrated mounting and in?ating station 
has completed its task, the completed vehicle wheel is 
transferred to an exit conveyer for further processing as 
required. - 
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Accordingly, it is an object of the present invention 
to provide a method and apparatus for integrating tire 
mounting and in?ating operations in a single station. 

It is another object of the present invention to pro 
vide a method and apparatus for integrating tire mount 
ing, in?ating and soaping operations in a single station. 

It is an additional object of the present invention to 
provide a method and apparatus for integrated tire 
mounting and in?ating, where the mounting and in?at 
ing operations occur via a Swash Plate System. 

It is yet another object of the present invention to 
provide a method and apparatus for integrated tire 
mounting and in?ating, where the mounting and in?at 
ing operations occur via a Pseudo Swash Plate System. 

It is still another object of the present invention to 
provide a method and apparatus for integrated tire 
mounting and in?ating, where the mounting and in?at 
ing operations occur via a Rocker Mounter System. 

It yet an additional object of the present invention to 
provide a method and apparatus for integrated tire 
mounting and in?ating, where the mounting and in?at 
ing operations occur via a Rotary Mounter System. 

It is yet a further object of the present invention to 
provide a method and apparatus for integrated tire 
mounting and in?ating in which centering of the wheel 
is performed only once. 

It is still a further object of the present invention to 
provide a method and apparatus for integrated tire 
mounting and in?ating that is reliable, cost effective, 
readily serviced, structured for high volume operation, 
and con?gured to minimize required shop ?oor space. 

These, and additional objects, advantages, features 
and bene?ts of the present invention will become appar 
ent from the following speci?cation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a plan view of the integrated tire mounter 
and in?ator apparatus according to the present inven 
tion. 
FIG. 2 is a side view of the integrated tire mounter 

and in?ator apparatus of FIG. 1, showing an integrated 
tire mounting and in?ating station having a Swash Plate 
System according to the present invention. 
FIG. 3 is a part sectional frontal view of the inte 

grated tire mounting and in?ating station of FIGS. 1 
and 2, seen along lines 3-3 in FIG. 2. 
FIG. 4 a detail part sectional side view of the inte 

grated tire mounting and in?ating station of FIGS. 1 
and 2, seen along line 4-4 in FIG. 3. 
FIG. 5 is a detail plan view of the transfer pallet 

according to the present invention, seen along lines 
5-5 in FIG. 2. 
FIG. 6 is a part sectional detail view of the lower 

platen of the head assembly according to the present 
invention, seen along lines 6-6 in FIG. 4. 
FIG. 7 is a detail bottom view of the cylinder and 

soaper apparatus according to the present invention, 
seen along lines 7-7 in FIG. 4. 
FIG. 8 is a detail part sectional view of the tire soaper 

according to the present invention, as seen by circle 8 in 
FIG. 4. 
FIG. 9 is a detail side view of the Swash Plate System 

of FIG. 2 in an initial stage of the tire mounting process. 
FIG. 10 is a detail side view of the Swash Plate Sys 

tem, as seen in FIG. 9, now in the tire inflating position. 
FIG. 11 is a side view of the Pseudo Swash Plate 

System according to an alternative embodiment of the 
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6 
present invention, shown about to commence tire 
mounting. 
FIG. 12 is a part sectional plan view of the Pseudo 

Swash Plate System of FIG. 11, seen along lines 12-12 
in FIG. 11. 
FIG. 13 is a detail side view of the Rocker Mounter 

System according to another alternative embodiment of 
the present invention, shown at an initial stage of 
mounting a tire. 
FIG. 14 is a detail side view of the Rotary Mounter, 

System according to yet another alternative embodi 
ment of the present invention, showing the rotary 
mounter in an extended position in which mounting of a 
tire onto a wheel is underway. 
FIG. 15 shows a detail side view of the Rotary 

Mounter System of FIG. 14, now with the rotary 
mounter in a retracted position so that the annular rim 
of the cylinder may contact the sidewall of the tire at all 
locations. 
FIG. 16 is a detail part sectional plan view of the 

rotary mounter, seen along lines 16-16 in FIG. 14. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Referring now to the Drawing, the apparatus accord 
ing to each of the preferred embodiments of the present 
invention will be detailed, followed by the method 
associated therewith. 
FIGS. 1 and 2 show, generally, the pneumatic vehicle 

wheel processing apparatus 10 according to the present 
invention. The pneumatic vehicle wheel processing 
apparatus includes several integral components: a wheel 
loader station 12, a tire transfer station 14, a marry 
station 16, and an integrated tire mounting and in?ating 
station 18 which includes a soaper apparatus which will 
be discussed later. As can be further seen from FIGS. 1 
and 2, the pneumatic vehicle wheel processing appara 
tus 10 is preferred to have two integrated tire mounting 
and in?ating stations, one inboard 18a and one outboard 
18b, so as to maximize machine ef?ciency. It is within 
the contemplation of the present invention to have more 
or less than two tire mounting and in?ating stations, as 
may be most desirable per a particular installation. 
From a ?rst external conveyer (not shown), wheels 

24, which have been previously valve stemmed at an 
external conventional valve stemming operation (not 
shown), are transferred to a ?rst entry point of the 
pneumatic vehicle wheel processing apparatus 10, des 
ignated as the wheel loader station 12. The wheel loader 
station functions in a manner similar to prior art tire 
mounting systems described hereinabove. Opposing 
clamps approach either side of a wheel 24 deposited 
therein from the ?rst external conveyer. The wheel is 
then lifted slightly by a transfer device and transferred 
to a nest 26 on a transfer pallet 28. The clamps there 
upon disengage and return to their prior location. This 
process is repeated twice so that two wheels are trans 
ferred to the transfer pallet 28, one in front of the other, 
and each in a horizontal attitude. Grip clamps 20, which 
are located adjacent the nest, as shown in FIG. 3, there 
upon engage the wheel so as to prevent any movement 
of the wheel with respect to the transfer pallet 28. Dur 
ing this process, the transfer pallet is located in the 
marry station 16. 
A second external conveyer (not shown) transfers 

tires to a second entry point of the pneumatic vehicle 
wheel processing apparatus 10, designated as the tire 
transfer station 16. The tire transfer station functions in 
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a manner similar to prior art tire mounting systems 
described hereinabove, wherein the tire transfer station 

. 14 is located vertically above the wheel loader station 
12 via support columns 31. A tire 32 is conveyed to a 
chute (or escapement) system 34 at the marry station 16, 
where it will drop to marry a respective wheel 24. To 
accomplish this, the tires are lined up along a tire con 
veyer 36 that conveys the tires, in pairs, to two chutes 
34a and 34b; one chute being provided for each of the 
tires 32a and 32b of the pair. Each of the chutes 34a and 
34b are pivotally mounted, and a ?uidic actuator 38 is 
connected with the chutes so that they may be selec 
tively pivoted as necessary to accommodate transfer of 
the tires. In this regard, chute 340 must periodically be 
pivoted to the horizontal to permit tire 32b to reach 
chute 34b. Further in this regard, chute 34b must be 
periodically pivoted upwardly to accommodate passage 
of tire 32a, now married to its wheel, when the transfer 
pallet 28 is translated to the integrated tire mounting 
and in?ating station. All of the aforesaid operations are 
timed to ensure each operation occurs in a minimal time 
interval without interference with any other operation. 
When each married tire and wheel 42a and 42b, as can 
be seen in phantom at the integrated tire mounting and 
in?ating station 18 in FIG. 2, the tires lay on the wheel 
after being deposited by the chute system 34 with their 
leading edge 40 low in relation to the wheel. 
The apparatus to accomplish the foregoing machine 

operations are presently well understood in the prior 
art, and are described here only in so far as is necessary 
to describe transferring a married tire and wheel to the 
integrated tire mounting and inflating station 18. 
The transfer pallet 28 is now translated over rollers 

44 by actuation of a ?uidic actuator 45 so that each of 
the two married tire and wheels 42a and 42b are lo 
cated, respectively, in one of the two identical inte 
grated tire mounter and in?ator stations 18a and 18b, as 
shown in phantom in FIG. 2. The cylinder 45a of the 
?uidic actuator 45 is connected with the main frame 47 
of the pneumatic vehicle wheel processing apparatus 
10, and the piston rod 45b thereof is connected to the 
underside of the transfer pallet 28. 
As can be best discerned from FIG. 3, each of the 

integrated tire mounting and in?ating stations incorpo 
rates a head 46 which vertically depends from a head 
support structure 48 at a bridge 48a thereof. Particu 
larly in this regard, the head 46 is connected to each of 
the piston rods 50 of a pair of mutually spaced apart 
?uidic actuators 52, the cylinders 54 of the ?uidic actua 
tors being connected with the bridge 48a of the head 
support structure 48. The ?uidic actuators selectively 
control vertical movement of the head 46 with respect 
to the transfer pallet 28. It is preferred to connect the 
bridge 48a to columns 48b of the head support structure 
48 so that the bridge may be selectively rotated 180 
degrees on a bearing 480. This feature minimizes the 
possibility of down-time by allowing a user to unlock 
the bridge by removing a pin 48d, then rotate the bridge 
480 on the bearing 48c so that the head 46 is now posii 
tioned above a temporary married tire and wheel deliv 
ery line, in the event of a malfunction in the main body 
of the apparatus 10. This rotated position P of the heads 
is shown in phantom in FIG. 1 for each of the integrated 
tire mounting and in?ating stations. 
The foregoing features are common to the heads of 

each of the preferred embodiments of the integrated tire 
mounting and in?ating stations 18 according to the 
present invention. Further discussion of the integrated 
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8 
tire mounting and in?ating stations will be relative to 
the various embodiments thereof, as enumerated in the 
Summary of the Invention, above. 

The Swash Plate System 

The Swash Plate System of the integrated tire mount 
ing and in?ating station 18 is the preferred alternative 
embodiment of the apparatus 10 according to the pres 
ent invention, shown particularly in FIGS. 1 through 
10. 

Referring firstly to FIGS. 3 and 4, it will be seen that 
the head 46 is composed of two components, a non 
rotary head component 56 and a rotary head compo 
nent 58. The non-rotary head component 56 is con 
nected at one end to the piston rods 50 and terminates at 
the opposite end in an upper platen 60. Above the upper 
platen is located a motor 62 with an associated gear box 
64 from which a vertical shaft 66 extends, passing 
through the center of the upper platen. The rotary head 
component 58 has at one end a lower platen 68; the shaft 
66 passes through the center of the lower platen and is 
secured to the rotary head component. The shaft 66 
de?nes a central axis X about which the rotary head 
component 58 rotates when the motor 62 is operating. 
The upper and lower platens 60 and 68 are separated by 
a rotary bearing 70 which allows the rotary head com 
ponent to rotate with respect to the non-rotary head 
component with a minimum of play and friction. The 
lower platen 68 has connected to it a cammed hydraulic 
mechanism 72, which, in turn, is connected to a tire 
mounter and in?ator apparatus 74. 
The cammed hydraulic mechanism 72 has two side 

plates 76a and 76b, each of which connecting to the 
lower platen 68. Each of the two side plates has a pair 
of ‘ mutually spaced apart curved cam slots, an upper 
cam slot 78a and a lower cam slot 78b. The cam slots 
curve from the central axis area downwardly away 
from the bridge 48a and terminate at a location remote 
from the central axis. Sandwiched between the two side 
plates is a mounting block 80. The mounting block has 
fastened thereto four cam bearings 82 which are spaced 
so as to be each received by a respective cam slot. The 
cylinder 84 of a ?uidic actuator 86 is pivotally con 
nected with the two side plates, and is located therebe. 
tween. The piston rod 88 of the ?uidic actuator 86 is 
pivotally connected to the upper end 90 of the mount 
ing block 80. When the ?uidic actuator is actuated so 
that the piston rod stroke varies, the mountng block is 
caused to move arcingly as the cam bearings 82 follow 
their respective cam slots 78a and 78b. 
The tire mounter and in?ator apparatus 74 is a cylin 

der 92 having an annular rim 94 facing downwardly 
toward the transfer pallet 28. The cylinder 92 has a 
closed end 96 which is connected the mounting block 
80. _At the closed end 96 is connected a pneumatic line 
97, used for the tire in?ating operation. Associated with 
the cylinder 92 is a soaper apparatus 98. The soaper 
apparatus is preferred to be constructed integrally with 
the annular rim 94, where the annular rim has a plurality 
of spaced apart ports 102 through which liquid soap 115 
may be sprayed downwardly toward the upper and 
lower tire beads 32’ and the upper wheel rim 24'. This 
structural con?guration is shown particularly in FIGS. 
7 and 8, in which a tube 104 encircles the cylinder 92 in 
order to supply liquid soap at each of the ports 102. A 
supply hose 106 transfers liquid soap to the tube 104 
from a remote tank (not shown). A 
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The wheel 24 lies on a nest 26 of the transfer pallet 28. 
The nest includes a soaper apparatus 98' having a circu 
lar tube 104' which encircles the wheel and has pro 
vided therein a plurality of spaced apart ports which 
allow liquid soap 115 to be sprayed upwardly toward 
the upper and lower beads 32’ of the tire 32 and the 
upper rim 24' of the wheel 24. The grip clamp 20 se 
cures against the sides of the wheel in order to hold it 
stationary on the nest 26 during the tire mounting oper 
ation. As shown in FIG. 3, the grip clamp 20 is com 
posed of two opposing components located adjacent the 
nest 26. Each component of the grip clamp 20 includes 
an arm 21 which selectively contacts the side of the 
wheel by action of a ?uidic actuator 23, the rod 230 of 
which being connected with the arm 21 and the cylin 
der 23b of which being connected with a mounting 
member 23c which, in turn, connects with the main 
frame 47. Located adjacent the nest are a pair of mutu 
ally spaced apart stuffers 110. Each stuffer includes a 
shoe 112 which is pivotally connected with the transfer 
pallet. Each shoe is structured to bias against the tread 
of the tire so as to cause the tire to snug against its 
respective wheel at its low end, via operation of a ?u 
idic actuator 114, the cylinder 1140 of which being 
pivotally connected with the transfer pallet 28, and the 
piston rod 11% of which being connected with the 
shoe. FIG. 5 shows the relative placement of the afore 
mentioned components, and further shows a cut out 116 
in the transfer pallet for accommodating the stuffers 
associated with the inboard integrated tire mounting 
and in?ating station 18a. 

Operation of the ?rst preferred embodiment of the 
invention, the Swash Plate System, will now be de— 
scribed according to the ?rst preferred method of car 
rying out the invention. 
A wheel is placed upon each of two nests on the 

transfer pallet. A tire is then married to each wheel. The 
transfer pallet is then translated on rollers by actuation 
of the ?uidic actuator 45 so that each married tire and 
wheel is situate in a respective integrated tire mounting 
and in?ating station and is gripped by the grip clamp 20. 
In each integrated tire mounting and in?ating station 
the following sequence of processes occurs, Soap 115 is 
sprayed out of ports provided on both the nest and the 
annular rim of the cylinder 92 of the tire mounter and 
in?ator apparatus 74. The ?uidic actuator 86 of the 
cammed hydraulic mechanism 72 is actuated so as to tilt 
the cylinder maximally off from the central axis X along 
the cam slots. Also, the ?uidic actuator 114 of each 
stuffer is actuated to position the tire snugly against the 
wheel. The dual ?uidic actuators 52 are then actuated 
so as cause the cylinder 92 to lower relative to the tire, 
the tilt of the cylinder matching, generally, the tilt of 
the tire on the wheel. When the annular rim of the 
cylinder 92 is proximate with the tire beads, the motor 
is energized, causing the cylinder 92 to rotate about the 
central axis X. The resulting swash movement causes 
both the upper and lower tire beads to slip over the 
upper rim of the wheel. The foregoing tire mounting 
process is exempli?ed in FIG. 9. At this point the tire is 
mounted and the grip clamp is withdrawn from the 
wheel. Next, the ?uidic actuator 86 of the cammed 
hydraulic mechanism 72 is actuated so to bring the 
cylinder 92 on axis with the central axis X. The dual 
?uidic actuators 52 are again actuated to lower the 
annular rim of the cylinder 92 onto the sidewall of the 
tire at all points. The pneumatic line 97 is then pressur 
ized, causing the tire to in?ate to a ?rst predetermined 
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pressure. The dual ?uidic actuators 52 are again actu 
ated to raise the cylinder 92 to its original position with 
the tire in?ation now being at a second predetermined 
pressure indicative of operation of the pneumaticvehi 
cle wheel. The foregoing in?ating process is exempli 
?ed in FIG. 10. The tire is now fully mounted and 
in?ated, forming an assembled pneumatic vehicle 
wheel. The pneumatic vehicle wheel is then transferred 
away from the integrated mounting and in?ating station 
by a lift apparatus 118, consisting of a selectively rais 
able sprocket driven chain, to an exit conveyer 120. The 
transfer pallet is then returned to its original location at 
a the marry station by re-actuation of the ?uidic actua 
tor 45, and the next set of wheels and tires may there 
upon be processed. 
The three remaining alternative embodiments of the 

present invention, inclusive of apparatus and method, 
will be described with reference to FIGS. 11 through 
16. It is understood that the difference between the 
alternative embodiments resides in the heads of the 
integrated tire mounting and in?ating station, all other 
components and process steps remaining the same as 
described hereinabove. 

Pseudo Swash Plate System 

Referring now to FIGS. 11 and 12, the Pseudo Swash 
Plate System incorporates an integrated tire mounting 
and in?ating station in which the head 122 is non-rotat 
ing and connected at an upper support structure 124 
thereof to the piston rods 50 of the dual ?uidic actuators 
52. Spaced from and connected with the upper support 
structure by a connection member 126 is the cylinder 92 
described hereinabove, inclusive of the soaping appara 
tus. Evenly spaced about the perimeter of the cylinder 
92 are a plurality of ?uidic actuators 128 oriented in 
parallel with the cylinder wall 92' of the cylinder 92. 
The cylinder 1280 of each of the ?uidic actuators 128 is 
connected to an annular plate 130 which is, in turn, 
connected to the closed end 96 of the cylinder 92. The 
piston rod 12812 of each of the ?uidic actuators 128 ends 
in a foot 132. 

In operation according to the method of this alterna 
tive embodiment of the present invention, married tires 
and wheels are transferred by the transfer pallet to each 
of the integrated tire mounting and in?ating stations, 
and soaping, stuf?ng and gripping operations are per 
formed as described above. At each integrated mount 
ing and in?ating station the following process steps 
occur. The dual ?uidic actuators 50‘are actuated to 
lower the head 122 so that the annular rim 94 makes 
proximate contact with the upper tire bead. The ?uidic 
actuators 128 are then actuated in sequence, starting 
with those adjacent the lowermost part 134 of the tire, 
around the tire on both sides so that the feet cause the 
upper and lower tire beads 32' to slip over the upper rim 
26’ _of the wheel. The tire is now mounted and the grip 
clamp is withdrawn from the wheel. The ?uidic actua 
tors 128 are then actuated so that all the feet are re 
tracted. Next, the dual ?uidic actuators 50 are again 
actuated to lower the cylinder 92 so that the annular rim 
makes contact at all locations with the sidewall of the 
tire. The pneumatic line is then pressurized, thereby 
in?ating the tire to the ?rst predetermined pressure. 
The dual ?uidic actuators 50 are then re-actuated to 
raise the head and its associated cylinder 92 to its origi 
nal position. The tire is now fully mounted and in?ated 
resulting in a completed pneumatic vehicle wheel. The 
pneumatic vehicle wheels are then transferred to the 
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exit conveyer as described above, and the next married 
tires and wheels are ready to be processed. 

The Rocker Mounter System 

Referring now to FIG. 13, the Rocker Mounter Sys 
tem incorporates an integrated tire mounting and in?at 
ing station in which the head 136 is non-rotating and 
connected at an upper support structure 138 thereof to 
the piston rods 50 of the dual ?uidic actuators 52. Con 
nected with the upper support structure are two mutu 
ally spaced apart side plates 140a and 14Gb (14Gb not 
being visible in FIG. 13) which are similar to those 
discussed above relative to the Swash Plate System. 
However, here the upper and lower cam slots 142a and 
14217 are curved downwardly on both sides of the cen 
tral axis X. The cylinder 92 of the Swash Plate System 
is connected with respect to the side plates 140a and 
1401) via the mounting block 80 and cam bearings 82 as 
hereinabove described with respect to the Swash Plate 
System. Further as in the Swash Plate System, a ?uidic 
actuator 86 is used to move the mounting block as de 
?ned by the interaction of the cam bearings and the cam 
slots. 

In operation according to the method of this alterna 
tive embodiment of the present invention, married tires 
and wheels are transferred by the transfer pallet to each 
of the integrated tire mounting and in?ating stations and 
soaping, stuf?ng and gripping operations are performed 
as described above. At each integrated mounting and 
in?ating station the following process steps occur. The 
?uidic actuator 86 is actuated to cause the cylinder 92 to 
assume an attitude of tilt with respect to the central axis 
X an amount similar to that of the tire with respect to 
the wheel. The dual ?uidic actuators 50 are then actu 
ated to lower the head 136 so that the annular rim 94 
makes proximate contact with the tire sidewall at the 
upper bead. The ?uidic actuator 86 is then actuated so 
that the cam bearings move to the opposite end of the 
cam slots so as to cause the annular rim to force the 
upper and lower tire beads 32’ to slip over the upper rim 
26' of the wheel. The tire is now mounted and the grip 
clamp is withdrawn from the wheel. The ?uidic actua 
tor 86 is again actuated so that the cylinder 92 is brought 
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into alignment with the central axis X. Next, the dual . 
?uidic actuators 50 are again actuated to lower the 
cylinder 92 so that the annular rim makes contact at all 
locations with the sidewall of the tire. The pneumatic 
line 97 is then pressurized, thereby in?ating the tire to 
the ?rst predetermined pressure. The dual ?uidic actua 
tors 50 are then re-actuated to raise the head and its 
associated cylinder 92 to its original position. The tire is 
now fully mounted and in?ated resulting in a completed 
pneumatic vehicle wheel. The pneumatic vehicle 
wheels are then transferred to the exit conveyer as 
described above, and the next married tires and wheels 
are ready to be processed. 

The Rotary Mounter System 
Referring now to FIGS. 14 through 16, the Rotary 

Mounter System incorporates an integrated tire mount 
ing and in?ating station in which the head 144 has a 
non-rotary component 146 and a rotary component 148. 
The non-rotary component 146 is connected, via an 
upper support structure 150 thereof, to the piston rods 
50 of the dual ?uidic actuators 52. Spaced from and 
connected with the upper support structure by a hollow 
connection member 152 is the cylinder 92 described 
hereinabove, inclusive of the soaping apparatus. A 
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mounter shaft 154 ?ts bearingly in the hollow of the 
connection member 152. The upper end 156 of the 
mounter shaft has a sprocket 158 for engaging a chain 
160 which also engages a motor 162 connected with the 
non-rotary component 146. The cylinder 1640 of a ?u 
idic actuator 164 is connected to the head support struc 
ture 48, while the piston rod 164b thereof is connected 
with the upper end 156 of the mounter shaft 154. So that 
the mounter shaft may rotate in response to energization 
of the motor, but yet not cause rotation of the ?uidic 
actuator 164, a bearing 166 is provided that permits the 
?uidic actuator to vertically move the mounter shaft. 
At the lower end 168 of the mounter shaft 154 is located 
a mounter 170. The mounter includes a horizontal ex 
tension member 172 that terminates in a roller 174. The 
cylinder 1760 of a ?uidic actuator 176 is connected with 
the mounter shaft 154 and the piston rod 176b thereof is 
connected with the extension member. The extension 
member 172 passes through a hole 178 in the mounter 
shaft 154, and actuation of the ?uidic actuator 176 
causes the roller 174 to be located a greater or lesser 
distance from the mounter shaft 154. 

In operation according to the method of this altema 
tive embodiment of the present invention, married tires 
and wheels are transferred by the transfer pallet to each 
of the integrated tire mounting and in?ating stations, 
and soaping, stuf?ng and gripping operations are per~ 
formed as described above. At each integrated mount 
ing and in?ating station the following process steps 
occur. The ?uidic actuator 164 is actuated to lower the 
mounter 170 toward the lowermost point on the upper 
tire bead. Before tire contact is made, the ?uidic actua 
tor 176 of the mounter 170 is actuated to extend the 
roller so as to ensure that it will contact the upper tire 
bead. The motor is then actuated, causing the mounting 
shaft to rotate and the roller to rotate around the upper 
and lower tire beads,.thereby causing both the upper 
and lower beads to slip over the upper rim of the wheel. 
The tire is now mounted and the grip clamp is with 
drawn from the wheel. The ?uidic actuator 164 is again 
actuated to raise the mounter 170 from the tire. There 
upon the ?uidic actuator 176 is again actuated to retract 
the roller toward the mounter shaft. The end point of 
this step results in the mounter being nestled in the 
cylinder 92. The dual ?uidic actuators 50 are then actu 
ated to lower the cylinder 92 so that the annular rim 94 
makes contact at all points with the sidewall of the tire. 
The pneumatic line is then pressurized, thereby in?ating 
the tire to the ?rst predetermined pressure. The dual 
?uidic actuators 50 are then re-actuated to raise the 
head and its associated cylinder 92 to its original posi 
tion. The tire is now fully mounted and in?ated result 
ing in a completed pneumatic vehicle wheel. The pneu 
matic vehicle wheels are then transferred to the exit 
conveyer as described above, and the next married tires 
and wheels are ready to be processed. 
To those skilled in the art to which this invention 

appertains, the above described preferred embodiments 
may be subject to change or modi?cation. In this re 
gard, it is contemplated within the scope of the present 
invention to optionally include a conventional wheel 
to-tire matching operation between the marry station 
and the integrated mounting and in?ating station. Also, 
the term “?uidic actuator” used hereinabove may refer 
to either the hydraulic or pneumatic form thereof, as 
may best suit a given installation environment. Such 
change or modi?cation can be carried out without de 
parting from the scope of the invention, which is in 
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tended to be limited only by the scope of the appended 
claims. 
What is claimed is: 
1. A method for mounting and in?ating a tire onto a 

wheel by imparting selected movements to a head, said 
head having connected therewith an annular rim, said 
tire having upper and lower beads, said wheel having an 
upper rim, said method comprising the steps of: 

providing a married tire and wheel combination; 
causing ?rst selected movements to be imparted to 

said head so as to cause said head to contact said 
tire and thereby cause said upper and lower beads 
of said tire to slip over said upper rim of said wheel, 
thereby mounting said tire onto said wheel; 

causing second selected movements to be imparted to 
said head so that said annular rim makes scalable 
contact with said tire; 

providing pressurized air inside said annular rim so as 
to pressurize air inside said tire to in?ate said tire; 
and 

providing third selected movements to be imparted to 
said annular rim so that said annular rim no longer 
contacts said tire leaving said tire in?ated on said 
wheel. 

2. A method for mounting and in?ating a tire onto a 
wheel by selective movements of a cylinder having an 
annular rim, said tire having upper and lower beads, 
said wheel having an upper rim, said method compris 
ing the steps of: 

providing a married tire and wheel combination; 
causing ?rst selected movements to be imparted to 

said cylinder so as to cause said annular rim to 
contact said tire and thereby cause said upper and 
lower beads of said tire to slip over said upper rim 
of said wheel, thereby mounting said tire onto said 
wheel; 

causing second selected movements to be imparted to 
said annular rim so that said annular rim makes 
scalable contact with said tire; 

providing pressurized air inside said annular rim so as 
to pressurize air inside said tire to in?ate said tire; 
and 

providing third selected movements to be imparted to 
said annular rim so that said annular rim no longer 
contacts said tire leaving said tire in?ated on said 
wheel. 

3. A method for mounting and in?ating a tire onto a 
wheel by selective movements of a cylinder having an 
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annular rim, said tire having upper and lower beads, 
said wheel having an upper rim, said method compris 
ing the steps of: 

providing a married tire and wheel combination; 
causing ?rst selected movements to be imparted to 

said cylinder so as to cause said annular rim to 
approach said tire; 

causing a plurality of sequentially spaced forces to be 
applied to said tire adjacent said annular rim in 
order to thereby cause said upper and lower beads 
of said tire to slip over said upper rim of said wheel, 
thereby mounting said tire onto said wheel; 

causing second selected movements to be imparted to 
said annular rim so that said annular rim makes 
sealable contact with said tire; 

providing pressurized air inside said annular rim so as 
to pressurize air inside said tire to in?ate said tire; 
and 

providing third selected movements to be imparted to 
said annular rim so that said annular rim no longer 
contacts said tire leaving said tire in?ated on said 
wheel. 

4. A method for mounting and in?ating a tire onto a 
wheel by selective movements of a cylinder having an 
annular rim, said tire having upper and lower beads, 
said wheel having an upper rim, said method compris 
ing the steps of: 

providing a married tire and wheel combination; 
causing ?rst selected movements to be imparted to 

said cylinder so as to cause said annular rim to 
approach said tire; 

causing a force to be applied to said tire in a circular 
pattern adjacent said annular rim in order to 
thereby cause said upper and lower beads of said 
tire to slip over said upper rim of said wheel, 
thereby mounting said tire onto said wheel; 

causing second selected movements to be imparted to 
said annular rim so that said annular rim makes 
sealable contact with said tire; 

providing pressurized air inside said annular rim so as 
to pressurize air inside said tire to in?ate said tire; 
and 

providing third selected movements to be imparted to 
said annular rim so that said annular rim no longer 
contacts said tire leaving said tire in?ated on said 
wheel. 
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